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a &METHOD FOR CLEANING OBJECTS 

[0001] This invention relates to a procesG m ethod for cleaning article B o biects and 

materials made from- of metal, glass, ceramics, plastic£s}, or composites thereof or of textiles. 

[0002] Cleaning proc e ssao m ethods. in which a vapor produced by heating ei-an active 

cleaning liquid is brought iato contact with articlBG to be cleanc dt he to-be-cleaned objects, are 
employed in the cleaning of a very wide variety of articles, such as metal articloa obiects. 
mdustriallyimanufectured articl e s obiects. such as printed c ircuit boards, articles of clothing, etc^ 
to romovB undeoirablo foroicn oubatanooo of xuidesired contaminants, such as fe tegreases. lapping 
and poUshing pastes, soldering pastes, adhesives, mixtures of inorganic (e.g., saline salty) fouling 
substances and organic fouling substances (e.g., ©ees-consisting of fetfe ygreasv residues), etc. 
Until recently^ chlorinated hydrocarbons were typically used for such cleaning tasks. But now, 
because o f due to their inadequate l ack of environmental compatibility, asd-especially because 
Q &Lue to their ozone destruction potential, their carcinogenicity- and their toxic effect, 
tbe ychlorinated hydrocarbons have been banned or us e of thom io allowod are usable only under 
very strictly defined conditions. One advantage of using chlorinated hydrocarbons was that such 
substances do not h ave sea flash poin t at commonly-occurring temperatures . B e cauoo o f Due to 
the above-noted d isadvantages, indicated thoy chlorinated hydrocarbons h ave been replaced by 
other hydrocarbons or solvents^ such as polypropyleneglycol ethers, alcohols, acetone, and the 
likeeto. The latter have a_flash point* in the range of normally^occurring temperatures and are 
conpaquont M hus ignition hazardetts. They also present another disadvantage in that they hardly 
remove pigment fouling or fouling wtfe having ionic salts, since these solvents oro very 
inefficient i n only poorly dissolviage pigments and/or salts because o f due to their ionic nature of 

[0003] The object e imderlying the invention wasis to fijrther develop a 

fieBes Gconventional cleaning proceso m ethod so tha t it is performable a good cleaning effect may 
-in an environmentally compatible marme r while achieving a good cl eaning effect 
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[0004] Another object of the invention wasis to proparo provide a new cleaning f 

whorob w ethod. by which mixtures of inorganic and organic fouling meman be oliininntnrl 
simultaneousl y removed in an efficient manner. An other additiesai-object of the invention was 
roprooontod by proparatio n is to provide- ef a procoos m ethod for cleaning objects and materials 
made of m etal articloo and matorials which is not ao haiGh ia tho roGulta of ita oporation as aro 
state -of the art procesBes t hat acts more gently than previously-known methods . 

[0005] The previously-identified objects roforrod to — abovo are attained by a 

procesG m ethod having the features specified i n of patent Gclaim 1 of tho patent . Advantageous 
de-sfBlopmentG e mbodiments of the proceos claimed for the ig-y^ontion aro presente d inventive 
method are found in patent G claims 2 to 19. 



[0006] According to the invention., A azeotropic preparations, as claimod for tho inyontion 

which are usable as active cleanmg liquids^ ¥iel dfiirst have the advantage above all t ha t their 
liquid phase efFectivel y. bocauoo of tho aquooun oomponont, than ligniH phnr . n nffit^inntly 
dissolves pigment fouling and fouling wi fehaving ionic components^ such a Ge .g.. salts, due to the 
water proportion i lwhen the azeotropic preparation used as the a ctive cleaning liquid comes into 
contact with the ^^eles -to-be-cleaned objects in the state of being a liquid . The molecules 
containing lipophilic groups of the at least one additional componen t containing Upophilic 
groups, whic h additional component is preferably also a liquid under ambient conditions or at 
low treatment temperatures, ensure fea ta good fat-dissolving capacity of the azeotropic 
preparation-w 



[0007] 



If the azeotropic preparation used as the a ctive cleaning liquid is heated, bacauoo 
izeotropic nature (for a definition of "azeotrope" see R.6mppG Chemie Lexilcon [Rompp's 



Chomioal Dit-tienar^'];; 9th Edition (1989), pago 323) b oth water and the other component(s) 

pass(es) into the vapor phase in a composition corresponding to that of t he specific azeotrop e due 
to its azeotropic character Tfor the defmition of "azeotrope" see Rompps Chemie Lexikon 
FRompp's Chemical Dictionary]. 9th Edition (19891 page 323\ Wbe &Upon contacting the vapor 
of the azeotropic preparation oomoa into contact w ith the articloa to b e cleana dt o-be-cleaned 
object. a_reliable cleaning and "rinsing" from the articleo to be cloanod of feeall fouling 
substances of the to-be-cleaned object removed by the cleaning process io offoctod takes place . 
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[0008] 



It is particularly advantageous that the vaporr 




is 



not combustible due its high water content . Precautionary measures in this comection are 
superfluous u nnecessary in a device used for application o f carrving out the inventive 



flash point exist s at all , is above the temperatures normally occurring in such a cleaning 
pfoees smethod. but is at least above the boiling pomt of the liquid and preferablyis 
advantageouslv above about 200 °C. A flash point above 200 °C is therefore of special 
advantage . e op e cially proforablo in that because t he precautionary measures to be taken i awhen 
carrying out the cleaning proceBo m ethod are less extensive than when using a ctive cleaning 
liquids wi ffihaving lower flash pomts oro used . The azeotropic preparatio n, which is present in 
the form of a vapor a t least in eaea part of the prbceps claimod for the invontio ni nventive 
method, marycan be condensed into the Uquid phase either on the artioloa to bo oloano dt o-be- 
cleaned object or by lowering ef^the temperature, so that costly measures te-for protecting the 
atmosphere surrounding the device appli e d for carrying out the procepo m ethod. such as are 
required j&for conventional P' feG e Gaeo m ethods. mgycan be diaponood with e linadnated to the 
greatest possible extent. 

[0009] Hence^ an additional advantage of the proceaa claimed for tho invontio ni nventive 

method is roprooontod by t he fact that v e ry little of t he azeotropic preparation employed as the 
active cleaning liquid is scarcelv u sed because o f consumed due to its recondensation of the 
liquid t o the greatest extent possible. A closed loop maycan thus be created in which the 
azeotropic preparation used as the active cleanmg fluid need not be replenished setat all or only 
ia negligibly small amounts. ^This is additional lv aided contribution to this result is made b y 
th e fact tha t making the inventive azeotropic preparation ao olaimod for tho iavontion e mployed 
as &e_active cleaning liquid may bo fr ee of surfactants , which aro dopoaitod that precipitate o n 
the filter surface during filtration of the active cleaning liquid in conventional prooonpoo f or 
precipitatio nr emoviag— e f the fouling substances in conventional methods and require 
roinforcomon ta replenishment in conventionally^used solutions. 

[0010] Surprisingly, with t he pro coos olaimod for tho invontion i nventive method, ma^f 

also be used to remove complex loBd &tvpes of foulin g substances, such as dried body fluids or 
other fouling substances , which occumag m everyday life as a result of precipitatio n deposition 




K The flash point of the vapor, to the extent that such_a 
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of fouling substances resulting fromn H 




rain or snow, etc^ are also removed from 




tthe to-be-cleaned objects . 



[0011] 



The 




anventive method is not limited to closed 



systems. It maycan, for example, also be applie d carried out in the form of open jet otoa mv apor 
stream cleaning. 



tho iavontion uoo de mploved as the active clearung liquid and/o r ef-the other component(s) which 
the proparationa contain ed therein, wi fewhich have m olecules havin gw ith hydrophilic groups 
(e.g., -OH, -NH2, -C-0-C-, 2C(=0)-C-, -C(=0)-0, etcj and lipophilic groups (e.g., CH^^chains 
or Ci; to Ci7 -alkvl-. etcj, e mphaoio ia placed on tho following criteria i n addition to good 
cleaning power. T the following criteria stand in the foreground: The moiaturo w ater content of the 
azeotrope consisting of water and (a) anothe r further component(s') or other compononto m ust be 
so high enough ao t hat there is no flash poin t, that io, 00 that and/or that t he vapor is not 
combustible. The liquid and the vapor formed from it b y heating the liquid aas tmav neithsm ot 
be toxic Hror have an ozone destruction potential, nor may t tthey trigge r cause a water hazard if 
the preparation is inadvertently released into the environment. Water:iSoluble components 
forming homogeneous azeotropes o r also water-insoluble components forming heterogeneous 
azeotropes are suitable. 

[0013] In a preferred embodiment., the procesa claimed for tho invontio ni nventive method 

for cleaning aftiele sobiects comprises the steps in whioh of: 

- fo rm ing a n azeotropic preparation is formed o f from water and at least one component 
wtthhaving molecules ba vi ai ewith hydrophilic and lipophilic groups in a weight ratio 
(component(s) with hydrophilic and lipophilic groups) : e&weder of 0.05 to 99.5 : 99.95 to 0.05; 

the articles to be cleaaedare brought at least once b ringing the to-be-cleaned objects first 
into contact with the azeotropic preparation an d allowing flie liquid azeotropic preparation to 
drain off, inoludin ei nclusive of the foreign oubstancog contaminants from the to-be-cleaned 




[0012] 



In s e l e ction o f When selecting the inventive azeotropic preparations olaimod for 
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■ removing r esidues of the azeotropic preparation on and/o r in the articl e s to be cloanod 
to-be-cleaned objects by evaporation; and 

- condensing t he vapor of the azeotropic preparation io oondonood and using t he 
azeotropic preparation recovered by condensation is usod f or a r e peat e d cleaning step once again . 



[0014] 



The foregoing correDpondo to 



:EpeciaIl vT hus. it is accordance with a 
ainventive methodr ^ae 



particularly preferred embodiment of the p 
m which artioloo to bo cloanod are brought to bring the to-be-cleaned objects into contact a t least 
once into contact w ith the vapor of the azeotropic preparation an d, during the duration of the 
contact, to allow the vapor of the azeotropic preparation is allowed t o condense on the article s -to 
bo oloanod t o-be-cleaned objects . For example, the artioloo to be cloansd mm i :o-be-cleaned 
objects can be first_brought into contact with the liquid azeotropic preparation only once or 
several times, for example? by immersion, spraying, Bprinldin gi rri gation or the Ulte, procssoec in 
fte — atato of tho art — alfead vbv comparable methods know n in the prior art feiof 
apphcation f orcefiillv contactkig e lwith a liquid. The articleo to b e cloanod mg yt o-be-cleaned 
objects can subsequently be brought into contact one or more times into contact with the 
azeotropic preparation in the form of the latter's v apo r thereof The vapor of the azeotropic 
preparation thereby continuously c ondenses normally on the articloa to be cloano dt o-be-cleaned 
objects and carrioo with i t carries away residues of foroian oubntancon cnntaminants removed from 
the articles to be cleane dt o-be-cleaned objects as it drains off . As an alternative, however, the 



procQDO olaimod for tho 



may bo apphod by bringing articloa to bo cloanod 



imm 8 diat e l ¥inventive method can be perfonned bv bringing the to-be-cleaned objects mto 
contact with a vapor of the azeotropic preparation? at least once^ fewt-preferably however s everal 
times. In this inatanoo case as well^ the vapor condenses during the duration of the c ontact on the 
artioloo — te — be — cloano dt o-be-cleaned objects and thereby r emoves the 



Gubstances contaminants . 

[0015] In an especially preferred embodiment of the procoss m ethod. t 

azeotropic preparation e finade from water and at least one component wi Abaving molecules 
havin gw ith hydrophiUc and lipophiUc groups is used, a preparation i n which the weight ratio (ef 
component(s) having w ith hydrophilic and lipophilic groups)_:-te water is m the range of 1.0 to 
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35.0 : 99.0 to 65.0, and even more t( 
85.0. 

[0016] 



> 4preferablv is in the range of 4.0 to 15.0 : 96.0 to 



^It is m accordance with another preferred embodiment of the 
i -inventive method to4 fi use ef-an azeotropic preparation in the 
form of a mixture e finade from water and at least one additional component wi fehaving 
molecules having w ith hydrophilic and lipophilic groups as the active cleaning liquid, wherein 
the additional component(s) and the water formieg an azeotrope ieat the liquid phaoB to vaper - 
phase transitio n liquid phase/vapor phase and the azeotrope boingi s an azeotrope wifthaving an 
immiscibility gap at a temperature ranging firo mb etween 0 °C teand the temperature of the phase 
liquid phage to vapor phoGO t ransitio n liquid phase/vapor phase at standard under normal 
pressure. Surpriskigly, it has been found , in particular, tha t the azeotropes wiAhavmg 
immiscibility gaps posseB sh ave particularly advantageous cleaning properties. Particular 
proforonoo io to bo giv e n to anA n azeotrope wifehaving an immiscibility gap at a temperature 
ranging from 20 °C to 1 10 °C mde f at standar d normal pressur e is particularlv preferably used . 



[0017] ¥b 6Bv the term " 

opeoifioation and in tho olaima tc 



• normal at standard pressure is to be underotood in tho 
a-atmospheric pressure (approximately 1 e fatm: about 10^ 



Fa ) is understood in the description and in the patent claims . 

[0018] ^ATiilB at thio poin f Without being committed to a- s» theoretical interpretation hao 

boon arriv e d at fo re xplanation of the inventio n at this tune, it has been found that azeotropic 
preparations^ which maycan be used as an active cleaning hquid in the proooos claknod for tho 
iavontio ni nventive method, are clear at low temperatures ranging of, for example, feeffl-20 to 25 
°C. In other words, the components are fully dissolved in each other. Specific component 
^Defined ratios of the composition of the components are entablinhofl nt 
-in the mixed phase arise for each temperature . The phases^ which are separated 
at M ^an elevated temperatures^ can be converted mto an emulsion , which appears milky^-4fi 
appoarance by moona of suitabl e prooosB t hroueh appropriate method steps, such as preferably 
freatmont wit ht hrough exposure to ultrasound, through intensive movement during tranpfor by 
pump -transferri ng or agitation, etc. This emulsion exhibitsh as discontinuous droplets of the 
organic component(s) in a continuous aqueous phase. The emidsion poss e ssBsh as an excellent 
fat^dissolving capabilits^ on tho baoio o f capacitv due to its content of organic components 
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(wi Miaving molecules having w itlL lipophilic groups)]^ but on tho baoia of h owever, due to t he 

continuous aqueous phase,, it also dissolves water-soluble, e.g.j ionic, fouling 

Bubstance G contaminants. such as salts. W toWith further increases of the temperature of aathe 
azeotropic preparatio n io rdsod furthor^ tho proparationr t passes into the vapor phase, in which 
5 vapor phase the components are present m the speeifi especial composition typical eto the 
partieHk B -espective azeotrope. During condensation^ the azeotropic preparation again migrates 
through the immiscibility gap; consequently, condensiaaged vapor of the azeotropic preparation is 
present again on th e articl e s to bo cleaned, i n the form of the emulsio n on the to-be-cleaned 
objects, which emulsion has p ossesses excellent dissolving properties befe-for lipid and foroilv 
1 0 contaminants as well as ionic fouling oubntanoon cnntaminRnts 

[0019] In the light of the criteria indicated above^ some organic components^ which form 

homogenous azeotropes with water, are fiiven prefereno e preferred for use as organic components 
in azeotropic preparations that are employed for application o f carrving out the procsoo olaimod 
fej^b femethod accordmg to the present invention. As msyis readily bs diooomodb y ascertainable 
1 5 for experts ui this ar e a of tho ar t technical field, the invention is nevertheless not limited to the 
preferre d, azeotrope-forming compounds forming azeotropes . 

[0020] The preferred compounds can best be described by the following general fonnulai 



R'-[X]n-R^ 

wherein: 

- R' and R^ each represent: H independently of each other; straight-chain or branched 
saturated or u nsaturated Ci- to Ci8~alkyl groups^ ui which one or more nonadjacent -CH2- 
groups maycan be replaced by -0-; saturated or unsaturated cycHc Ci- to Cg-alkyl groups^ m 
which one or more nonadjacent -CH2- groups aaycan be replaced by -0-; hydroxy; Ci- to Cg- 
alkoxy; amino, wherein one or both hydrogen group(s) ataycan be replaced by d- to Cg-alkyl 
groups; and 
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- X represents: -O-tI -C(=0)-; -C(=0)-0-; ^NH-; -NR'-; -N(-0H)-; straight-chain or 
branched - (Ci- to Cg-) alkylene groups^ in which one or more nonadjacent-CHa- groups eaaycan 
be replaced by -0-; and n represents integers 1, 2, 3, etc. 

[0021] In other words, the organic components of the azeotropic preparations^ which me?f 

feea^ used m the prooooo olaimod for thio m ethod accordmg to the present invention^ gta¥can be 
selected from among organic compounds that belongiag to the groups of alcohols, glycols, 
amines, ethers, glycol ethers, esters, ketones, and amino alcohols and from amon gas well as N- 
heterocycleaeics or organic acids. 

[0022] In an especially a particularly preferred procedurc m ethod. compounds of the 

general formula indicated above are used as £aa} organic componentis) or compononto of the 
azeotropic preparation or as £an} additional organic componentfs'). or oomponontB in which R' 
and each mdependently represents saturated or unsaturated Ci- to Cu-alkyl groups, and with 
even gToator proforonco m ore preferably saturated or unsaturated Ci- to Cs-aUcyl groups^ in which 
one or more nonadjacent CH2 group(s) Hsaycan be replaced by -O-t:, may roprooont hydroxy, Ci- 
te C8~alkoxy and unsubstitute d amino groups or amino groups substituted with a lkyl groups 
subotitutod amino gro H^; and/or X represents -0-; - C(=0)-; -C(=0)-0-; -NH-; -WC-; -N(- 
0H)=^; -0CH(R^)-CH2- (wherem R2 represents H or methyl); and n represents 1 or 2). 

[0023] Specific examples of the g roups represented by R^ and R^ are hydrogen, methyl, 

ethyl, n-propyl, i-propyl, n-butyl, sec-butyl, i-butyl, tert-butyl, n-pentyl, n-hexyl, n-octyl, 
fiirftiryl-2, tetrahydrofiirfuryl-2, hydroxy, methoxy, ethoxy- and propoxy. Specific examples of 
the groups represented by »X are -0-; -C(=0)z, -C(=0)-0-; -NH-; -NR'-; -N(-OH)-; 
ethyleneoxyt and propyleneoxy. 

[0 024] Even more preferred procooooa gg olaimod for tho m ethods according to the present 

mvention employ compounds of the general formula indicated above as £an} organic 
compound(sl or compounds of the azeotropic preparations or as £anl additional organic 
componen t(s). which- ef component£s} which a re selected from among thooo in t he group; 

(Ci- to Ci2-^alkyl) - C(=0)-0 - (Ci- to Ci2~Aalkyl); 

(Ci- to Ci2-Aal]fyl) - O - (d- to Ci2^alkyl); 
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(Ci- to Ci2-^alkyl) - C(=0) - (Ci- to Ci2-Aalkyl); 



(Ci- to Ci2-Aalkyl) - [N - (H or Cj- to Cu~Aa\kyV) (H or Ci- to Ci2-^lkyl)]; 



HO-(CH2)i.2...etc.- [NH2 orNH(Ci-to Ci2-^lkyl) orN(Ci-to Ci2^1kyl)2]; 



H - [O - CH(H or CH3) - CH2] 1. 2 ... etc - OH; and 



(H or Ci- to Ci2-^alkyl) - [O -CH(H or CH3) - CHaJi, 2 ... eto. - [OH or 0(Ci- to 

Ci2-^alkyl)]. 



used, either Binel v alone or togethe r coUectivelv in groups of a plurahty of the mentioned 
compounds^ saffled-in azeotropic preparations of the active cleaning liquid, are selected from &e 

gfetjf compriBing ^propyleneglycol ether : dinropvleneglvcohnonomethvlether: 

dipropyleneglycohnono-n-propylether; tripropyleneglycoknonomethylether; 3-methoxy-3- 
methylbutanol; furfuryl alcohol; tetrahydrofurftirylalcohol; l-aminobutonol-2; 
monoisopropanolamine; 2-amino-2-methylpropanol-l; 2-aniino-a2-methylpropanediol-l,3; 3- 
(animomethyl-)pyridine; ethanolamine; ftirfurylamine; methyl lactate; isopropyl lactate; 
aminoacetaldehydedimethylacetal; 4-aminomorpholine; l-methylunidazole; 1,2- 
dimethyhmidazole; 1-vmylimidazole; l,4-diazabicyclo[2.2.2]octane (DABCO); 1,5- 
diazabicycleo[4.3.0]non-5-ene; and l,8-diazabicyclo[5 .4.0]undec-7-ene. 

[0026] Addition to I t is in accordance with a fuither. also preferred, embodiment to add 

at least one cleaning booster, which does not independently vaporize, to t he active cleaning 
liquid for the inventive metho dp rocsGS claimed for the invmtinr nf nt In . nrt nnp rlr^nnmg boos te r 
which does not opontanoously e vaporate corroopondG to another osp e cially preforrod 
e mbodimont It or they should preferably fee-distilled with the azeotropic preparation. Such 
cleaning boosters^ which do not spontanoouGly evaporato i ndependentlv vaporize, are known to 
the gjtge rtskilled person from the state of the ar tp rior art and therefore r equire no fiarther 



[0025] 





inumeration at this poin t time . 




3d for th op referable in accordance with tlie invention 
corrosion proofin g prevention additive to the active 
e &It or they should preferably fee-distilled with the 
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azeotropic preparation. Such corrosion proofin ep revention additives are particularly 
advantageous when artioloo obiects made of nonferrous heavy metals or light metals are to should 
be cleaned. For example, excellent cleaning of a luminum articles can be accompliBhed cleaned 
with excellent results using w i^an azeotropic preparation comprising l-methylimidazole.- 
whichR acts as an inhibitor. The cleaning og geppep parts made of copper marcan also be cl B aned 
to advantage carried out in an advantageous manner with azeotropic preparations comprising 1- 
methylimidazole. Brightening of the surface is achieved in tho procooG t herebv . Ia stead- pla6& of 
the above-mentioned compoun d indicated, us e may aloo bo made of other corrosion 
proofin cp revention additives and corrosion prevention i nhibitors can also be added, as are 
known to the ejepe rtskilled person from the Gtato of tho p rior art. 

[0028] Especially te — be — ^preferred^ as yielding excellent cleaning resultsr are 

proceases m ethods for cleaning articles as claimed fo r obiects according to the invention^ in which 
an azeotropic preparation made o f water and an organic component is adde du sed as the active 
cleaning liquid. By preferenco l n this case, the organic component is in thio inotanco preferablv a 
compoun d that is selected from among — thooo — ie — ^the group: compriaing 
dipropyleneglycohnonomethylether; dipropyleneglycohnono-n-propylether; tripropyleneglycol 
monomethylether; 3-methoxy-3-methylbutanol; fiirfuryl alcohol; tetrahydrofurfuryl alcohol; 1- 
aminobutanol-2; fiirfiaryl amine; methyl lactate andisopropyl lactate. 

[0029] The indicated c ompounds indicated b elong to the following groups of compounds 

e&aving the general formula -[X]n - R^rj. 

(A) Glycol ethers: 

-.organic component No. 1: dipropyleneglycolmonomethylether 

R' = CH3; R^ = OH; X = OCH2-CH(CH3)-; n = 2; 
-.organic component No. 2: tripropyleneglycohnonomethylether 

R' = CH3; R^ = OH; X = OCH2-CH(CH3)-; n = 3; 
-.organic component No. 3: 3-methoxy-3-methylbutanol 

R^ = CHb; X = 0-C(CH3)2-(CH2)2-; n = 1; 
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I -_organic component No. 4: dipropyleneglycol-n-propylether 

= n-CsHy; = OH; X = OCHz-CHCCHs)-; n = 2; 

(B) Alcohols: 

I -.organic component No. 5: furfuryl alcohol 

5 R' =Furfliryl-2;X=0;R^ = H;n= 1; 

j -.organic component No. 5: tetrahydrofurfuryl alcohol 

R' = Tetrahydrofurfliryl-2; X = O; R^ = H; n = 1; 

(C) Amines: 

I -.organic component No. 7: l-aminobutanol-2 

10 R^ = OH; X = sec-Butyl; R^ = NHz; n = 1 ; 

I -.organic component No. 8: furfiirylamine 

R' = FuTfuryl-2 ; X = -NH-; r3 = H; n = 1 ; 
j -.organic component No . 11 : 2 -aniino-2 -methylpropanol- 1 

R^ = CHa; X = CH3 - C - CH2OH; R^ = -NH2; n = 1 ; 
1 5 -.organic component No. 12: 2-amino-2-methylpropanediol-l,3 

R' = HOCH2; X = CH3 -C - CH2OH; R^ = -NH2; n = 1; 

(D) Esters: 

I -.organic component No. 9: methyl lactate 

R' = Hydroxyethyl; X = C(-0)0-; R^ = CH3; n = 1 ; 
20 I -.organic component No. 10: isopropyl lactate 

R' = Hydroxyethyl; X = C(=0)0-; R^ = i- C3H7; n = 1; 
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[0030] In such_azeotxopic preparations of thio Icind t o be used as an active cleaning liquid 

in the procona olaimod for tho invoation i nventive method, water and an organic component are t& 
be added p resent in relative amounts of (100 - x) percent by weigh t wt% : x percent by 
woigh t wt% . In thio statomont H erein. x is in the r anges fte^of 0 < x < 35, is-preferably in the 
range 3 < x < 25, and by ppooial proforonoo p articulai-lv preferably in the range 4 < x < 15. 

[0031] In another preferred pf&ees frmethod. the mixture ratio of water teand the other 

component(s) in the azeotropic preparation is substantially set moro or Iodq at the ratio^, which is 
present in the vapor as-athat results e&y heatmg ©f-the Uquid azeotropic preparation. 

[0032] In another, also preferred, embodknenti the procBss — clauned for -fee 

invontion i nventive method for cleaning orticlos obiects mcludes a step in whic h of using an 
azeotropic preparation made o f water and two organic components is uood as the active cleaning 
liquid. By particular prefersnce uoe ip mado of the - actiyB cleaning liquid of anA n azeotropic 
preparation oonQiotin gm ade of water, dipropylelneglycohnono-n-propylether and an additional 
organic componen t is particularly preferably used as the act ive cleanin g liquid . ae -In this 
embodiment, further components can also be contained in the azeotropic preparation employed 
as_^ active cleaning liqui d may, of couroo, aloo contain other oompononta , ffaeh-a sfor example 
at least one cleaning booster^ which does not spontanaouBly pyaporato u idependeptlv vaporize 
and by opooial proforonco io m ore preferably distillse4 with the azeotropic preparation, a cleaning 
booster such a s is known from the state of the pnor art and has already b een referred to in tho 
forogoing m entioned above, and/or at least one corrosion proofin gp revention additive or 
corrosion proofin gp revention inhibitor ( by-special prefsrenoo m ore preferablv. one that d istills64 
with the azeotropic preparation^ such a s is also known as such or ip Imown fr om the state of 
fe eprior art and has aheady been referred to in tho forogoing m entioned above . 

[0033] In accordance with this preferred embodiment, by special proforonco i t is 

particularly preferred to u se is made as an additional organic component of a compoimd j afrom 
the following group as additional organic components: l-aminobutanol-2; 
monoisopropanolamine; 2-amino-2-methylpropanol-l; 2-amino-2-methylpropanediol-l,3; 3- 
(aminomethyl-)pyridine; ethanolamine; aminoacetaldehydedimethylacetal; 4-aminomorpholine; 
1-methylimiazole; 1,2-dimethylimidazole; l-vinylunidazole; 1,4- diazabicyclo[2.2.2]octane 
£DABCO); l,5-diazabicyclo[4.3.0]none-5-ene; and l,8-diazabicyclo[5.4.0]undec-7-ene. 
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[0034] The mentioned organic compounds 

combination with each other. 



fcan be used singl y alone or in 



[0035] 



Ms* 



3 b e givon particular profon 



i- Mt is also particularly preferred to use 
an additional organic component e ifrom the groups mad e up of acetic acid, hydroxyacetic acid, 
formic acidT and butyric acid. The indicated a cids in quootion may can also be used 
mdividuall y alone or hi combination with each other or with other substances, such as the organic 
components named above. 

[0036] In accordance with the above-described p referred embodiment^ juat doocribod uao 

is made as active cleaning liquid of an azeotropic preparation consiatmg m ade of water, a glycol 
ether (preferably dipropyleneglycohnono-n-propylether) and an additional organic component Js 
used as the active cleaning liquid in relative amounts of 90 p e rcent by woigh tw t% : (10 -_y) 
% : y percent by woigh tw t%. wherein y is in the range of 0 < y < 5, and by 
tarticularly preferably 0 < y < 2. 

[0037] A- s ch e matic drawing is preaontod A device, m which the inventive method can be 

carried out, is schematicallv illustrated in the attacliBd drawing nf n dnvinn in which fh a j^mmrr 
ippended Figure : Aa Gtorago r eservoir tank 2 wi& having 
)recipitation chamber 4 and an overflow compartmon t chamber 6 is 
connected by way ofi ^ia a feed pump 8 and a heating device 10 to a cleaning device 12. The 
interior of the cleaning device, whose stmcture is of tho atato of k nown in t he prior art and which 
msifCM include cleanmg nozzles, a r e volvin g chculating basket, etc^ is connected, m the 
example shown in the ffigure^ is connootod t o a pressure compensation vessel 14, whic h isx 
however54& not essential for operation. 



[0038] i%j aeA conduit leads from the bottom of the cleanmg device 12 to a filter device 

16. The filter device 16 is connected by way of pipin g via a conduit te -with a feedpump 18 on the 
top side of the separation compartmon t precipitation chamber 4. Additional pipin gA nother 
conduit e xtands l eads firom the filter device 16 back to the precipitation chamber 4 via bv way of 
a vacuum pump 20 through a condenser 22 and a cooler 24 back to tho soparation oompartmont 
4. 
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[0039] Piping: aloo e xtondo A conduit farther leads from the overflow compartment 6 into 

a distillation device 30 by way ofe ia a dohvory feed pump 26 through a heat exchanger 28 iete-ft 
distillation device 30 and feegee -firom there back i nto the cleaning device 12 or back to the 
storags r eservoir tank 2 . 

[0040] A feed line 32 charging the storago tanlc 2 with aotivo cloaning liquid oxtondc 

leads i nto the stemgereservoir tank 2 for filling the reservoir tank 2 with the active cleaninp; 
liquid . The atorage r eservoir tank 2 also contams a not-illustrated device , not showj for 
remova l drawing off sludge thaLdepositse4 in the s e paration compartmon t precipitation chamber 
4. 



[0041] 



Ventilation piping 34 



tleads into the normally^sealed cleaning device 12. 



[0042] The structure of the uidividual structural elements of the described c leaning 

device 12 and an electronic control «fiit-(not shown) lerof the individual structural compononts ia 
of tho Gtato of the a rt assemblies are known and io conooquontl y are therefore not described m 
detail. 

[0043] The function of the described d evice described operatoai s as foUowsir After 

charghig the cleaning device 12 has boon charged w ith a a to-be-cleaned item artiolo or articlBf. to 
b e cl e aned , a liquid cle aninp- fnk es place i n an exemplary but not restrictive embodunent^ &st 
liquid cleaning is carried out- in which the feedpump 8 is actuated and the active cleaning liquid, 
whoBofe temperature ma ¥of which can if desirod b e adjusted in the heating device 10 if 
necessarv. is fed mto the cleaimig device 12. In tho cloanmg doyioc 12 the rovolviagA n 
immersion bath of the circulating cleaning item article or articles to be cleaned is/are imm sfs^d 
and/o r a spraving of the cleaning item artiolo or articlor. to bo cl a anRd nrn nprnynH - w ith Uquid 
takes place ia the cleaning device 12 . The liquid is removed from the cleaning device 12 through 
the filter device 16 by the feed pump 18 and is fed into the s e paration compartmon t precipitation 
chamber 4. Predominantly inorganic fouling substances aFe-precipitate4 in the filter device 16 
and are romovo d drawn off . Predominantly fetty fat-containing fouling substances aF&-precipitated 
in the s e paration compartmon t precipitation chamber 4 and are also r e movo dd rawn off . 

[0044] The exemplary-described liquid cleaning stage d e scribed as an oxamp - l e— i s 

followed by rinsing under the same conditions with active cleaning liquid from the tank 6. 
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[0045] Tho rinGinp; is foUowod b vT hen. a stea mvapor cleamn g stage and/ or at e a m a vapor 

rinsing stage takes place, ia which the feed pump 26 is actuated and thon so that the active 
cleaning liquid is heated in the distillation device 30 and is_converted mto vapor. BecauBe o £\s a 
consequence of the azeotropic eatHfecharacter of the azeotropic preparation employed as the 
active cleaning liquid, this vapor has a predetermined content of water and the additional 
component£s) . or components . The composition of the l iquid azeotropic preparation is^is 
preferabl v akeadv composed from its components so tha to uoh that it they also_correspond& m 
poiat o ft o the content to the corresponding components in the vapor phase. In the cleaning device 
12 the vapor comes into -sigorouG i ntensive contact with th e to-be-cleaned item article or articlor. 
to bo oloanod: . wherein at least a part of the vapor is-condenses4. The condensate is supplied by 
feed pump 18 delivoro the condonaato t o the precipitation compartmon t chamber after 
condonoato has paopo dfl owing through the filter device 16. 

[0046] Tho liquid may bo roconditionod i f When the vapor is fed back into the 

stefag ereservoir tank 6 from the distillation device 30 by way of yia the condenser 22 and the 
cooler 4 424. the liquid can be purified thereby . 

[0047] The vapor cleaning or vapor rinsing is advantageously followed by recirculating 

ailKirying or vacuum drymg. In the procooa thoT he vapor present mside the cleaning device 12 is 
dfftWH -therebv suctioned off by the vacuimi pump 20, wherein t he condensate formed in the 
cleamng device 12 passin gfl ows through the filter device 16. The vapor mixed with the 
condensate is fefame dagain supplied to the otorago r eservoir tank 2 as_a liquid after 
^oa-tn gfl owinp through the condenser 22 and cooler 24. 



[0048] After vacuum drying has been completed, the 

eo ' mpartm e n t precipitation chamber 4 is a e ratod by way o fv entilated via the 
line 34, and the cleaned articlofo') ma yi tem can be removed. 



separation 
rventilation 



[0049] In an alternative embodiment, which also yields favorable results, articles to bo 

tfearte dto-be-treated objects are sprayed in the cleaning device 12 with the azeofropic preparation 
used as the a ctive cleaning liquid, hi thio prooosG T his happens in the way that artiolop to bo 
€ka»e 4the to-be-cleaned objects are soaked in saturated with the liquid. The subsequent 
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ffeees smethod steps are mor e or looB e ssentiallv the same as thoso w ere described 



[0050] After the t reatment, the to-be-treated objects articlaa troatod are in a distinctly 

better condition than after treatment in a conventional procoGG m ethod. that io. i.e. by use o f using 
conventional ef^aai ecustomary solvents for the cleaning steps under identical conditions. In 
particular^ it has been foimd, surprisingly ? determined that not only are all organic fouling 
substances, in partioula ri nclusive of lipophilic and/or oily or fatty substances, removed, but also 
all the inorganic fouling substances, in particular inorganic salts from perspiration, color»g 
pigments, etc ^ are removed in addition to all organic fouling oubstances ouch ao lipophilic-or- 
ol e aginouo or fatt^^ aubstancos. The treated objects a rticlos troatod h ave no unpleasant odor and 
afe exhibit an excellen t outotonding in appearance. 

[0051] As was otated earlie r alreadv explained above, azeotropic preparations wifehaving 

an immiscibility gap exhibit a surprisingly offioion t good cleaning behavior distinctly superior to 
that of conventional preparations. 

[0052] ^NTienever uoo ip made o fl n the case of using azeotropic preparations witb -having 

an immiscibility gap, in trsatmant in tho hquid phaoo articloo to bo oloanod t he to-be-cleaned 
objects a re brought into contact with an azeotropic preparatio n when treating in the liquid phase. 
which azeotropic preparation is in a state.-S Hch that in which t he components of the azeotropic 
preparation are present in separate, or at least partly separate, phases. For example, the l iquid 
azeotropic preparations present in athe state of phase separation are treated with ultrasound or are 
vigoroush i ntensively Eumg^Tansferred by pumping or agitated^ so that a milky emulsion of the 
azeotropic preparation is-formsed. This emulsion efficientl y effectivelv dissolves not only fatty or 
oily components^ bu t also ionic and/o r satia esaltv contammants foulnig oubritancar . nn woH . 

[0053] WTiensvar articl e s to bo cloanod ar e tr e ate dl n the case of treating to-be-cleaned 

objects with the azeotropic preparation m the vapor phase, as described above t he azeotropic 
preparation is heated as previously described a nd a vapor is produced^ in which the components 
are present in the quantitative proportions that are detemnned by the characteristic azeotropic 
properties. The vapor condenses at least to some oxten tp artially on the articlBP to be claanodt o- 
be-cleaned objects, and the same miUcy emulsion io obtainod arises as in the Uquid phase. 
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EfFioiont dissolving of fats and aalts A n excellent oil- and salt-dissolving capacity is also 
observed in this inotanco aa wo U case . 

[0054] Wbe aBy increasing the temperature of the azeotropic preparation is raisod t o the 

peia tphase transition- of liquid phase/vapor phase transition , the components pass into the vapor 
phase in the quantitative proportion corresponding to that o - f -the azeotrope, and the azeotropic 
preparation can be produce dp urified by distillation without aay-problem. 

[0055] The last-^^te dmentioned embodiment of the proooGS — elaimed for tho 

invention i nventive method is particularly fa\'^orablo advantageous for Ae-cleaning-ef metal parts. 
Thus, for example, lapping and poUshing pastes can be very efficientl yh ighly effectively 
removed from metal parts by uoo o fi rsing azeotropes wi Miaving an immiscibility gap. For 
instance, an azeotropic preparation compoundod m ixed with acidic additives is used as the active 
cleaning liquid for this purpose. The ^ cleaning is carried ou tt akes place in the above-described 
one compartment chamber system dsooribod abovo and may bo oonduoto d can take place 
continuously or in a batch process. 

[0056] Likewise. SMD adhesives (SMD = surface mounted devices)^ such as are 

employed injhe manufacture of SMD components for double-sided mounting, can also be 
removed surprisingly well from electronic components , whereby produced in double oidod 
ass e mbl)' to pre-^^ent Ae components from bein e do not detache4 during the soldering process. The 
adhesive is cuGtomaril w suallv applied by way of via dispenser systems or templates before the 
printed circuit boards are oeouro d attached . Defectively-jrinted/-e¥-dispensed circuit boards 
mdhv templates msycan be cleaned. Surprisingly, cleaning results can be achieved with the 
azeotropic preparations employed according to the invention that distinctly fi 
those obtaino d achieved with conventional solvents such as butyl acetate or isopropanol-e 
obtained mth tha az e otropic pr e parations uood as claimed for the invention . In addition, 
precautionary measures (such as those taken to prevent explosions when correspondingly 
hazardous solvents are used) are ouporfluous u nnecessarv . 

[0057] Th e azootropic proparations indicated may bo uood similarly by tho procosa 

claimad for the invention to remove Bxcoas i n the same way, surplus soldering paste apphed 
durmg soldering can be removed oimplv and in an on^Hrrmm fl ntnlly fi-inndljr ,-nnrinnr f rnm 
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defectively:printed circuit b oards and templates in a simple and eDviromnentallv-fiiendlv 
manner . It io gloo poooiblo to romovo oxcooG T he removal of fluxing agent residues after soldering 
is likewise possible . Clsaninc is accomplinhedT lie cleaninp ; takes place by spraying, spray 
rinsing, and drying of articloo to bo cloano dt he to-be-cleaned obiects. preferably in aathe 
immersion process involvin g with ultrasound (cleaning stage), rinsing with or without ultrasound 
(rinsing stage)? and drying. The € cleaning is carried out preferably at a temperature in the range 
of 40-60 °C, but it_is not restricted to this temperature range. The temperature may be 
significantly higher, for example, it may even exceed 100 °C, e spBcially in tr e atmont of articloG 
to be cleane di n particular when treating the to-be-cleaned obiects during the cleaning stage with 
the vapor of the azeotropic preparation. 



[0058] 



Particularly pro for 



■e jpreferablv. the azeotropic preparations 



presented in according to the following Table I bstew are used for cleaning f 
fe fmethods according to the invention. Alao given in this table aro tho The preferred proportions 
of organic components (O.KC.)_: te-water, the boiling points of a partioula r the respective 
azeotropic preparations, aa das well as the temperatures^ at which exomplor^'^ troatmont of articloa 
to be cleaned may be carried ou tt o-be-cleaned obiects can be treated in an exemplary manner, are 
provided in this Table . The invention is not, of course, restricted to the proportions of the 
indicated c omponents and treatment temperatures indicatod . 

[0059] In the 6¥©atcase of use o f using azeotropes ^ftq fehaving an immiscibiUty gap^ 

particular proforonco m given — ^three-component-mixtures made o f water, 

dipropyleneglycohnono-n-propylether, and amine compounds and/ or aN-heterocyclic 
compounds or organic acids , as shown ia according to the foUowmg T able n beloware 
particularlv preferably used . An exemplary^ but not reBtriotivo l imiting. composition of the 
azeotropes is as follows: water (90 p e rcent by woigh t wt%) . dipropyleneglycolmono-n- 
propylether (10^ y percent by weiGh tw t%') . y percent by wcightw t% of the compounds mdicated 
in Table n. 



Marked up copy of original Englisii translation 

Filed In response to Office Action of December 28, 2007 



09/142,452 



19 



[0060] 

Table I 



Azeotropic Preparation 

Organic Components O.K. toRatio 

(O.CK.) aCi.Water-Me 


Boiling Point 
(°C) 


Treatment 
Temperature 
(°C) 


No. 1 


8.9 : 91.1 


99.2 


60 




7.9 : 92.1 


99.1 


60 


No. 3 


11 :89 


99-101 


65 


No. 4 


10:90 


100 


65 


No. 5 


20:80 


98.5 


65 


No. 6 


10.5 : 89.5 


102 


65 


No. 7 


4.7 : 95.3 


102 


65 


No. 8 


30.9:69.1 


100 


60 


No. 9 


20:80 


99.5 


60 


No. 10 


34:76 


98 


60 


No. 11 


5 :95 


98 


65 


No. 12 


6t^5 : 93-^5 


101 


60 
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[0061] 

Table H 



Organic Components 


y (wt% by weight) 


Boiling Point (°C) 


1 -Aminobutanol-2 


0^,3 


101 


Monoisopropanolaniine 


0- 8 


100 


2-Amino-2-methyl- 
propanol-l 




102 


2 -Animo-2-methyl- 
propandiol-1,3 




101 


3-(Aminomethyl-) 
pyridine 


0-J6 


101 


Ethanolamine 




104 


Aminoacetaldehyde- 
dimethylacetal 


2-/ 

hA 


101 


4-Aininomorpholrne 




101 


1 -Methylimidazole 


07.1 


101 


1 ^-Dimethylimidazole 


0,1 


100-102 


1-Vinylimidazole 




101 


DABCO 


Or.03 
0,.08 
0,J 


101-103 


1,5-Diazabicyclo- 
[4.3.0]non-5-ene 


0-.02 


101-103 


1,8-Diazabicyclo- 
[5.4.0]undec-7-ene 


0,,02 


101-103 


Acetic Acid (80-%ig) 


1^5 


100-101 


Hydroxyacetic acid 


Ot.5 


100-101 


Formic Acid 




100- 101 


Butyric Acid 


h2 


100-101 
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[0062] The boiling point (°C) of the azeotropic preparation mado up o ff ormed from 

water, dipropyleneglycohnono-n-propyletherv and the indicated c ompounds indioatod i s also 
given in Table H. 

[0063] The mvention is illuotratod w ill be explaiaed by the foUowiag examples, but ia not 

rootrictod to thooo oxamploo without however being limited thereto . 

Example 1 

[0064] The drum of the cleardng device 12 described above was charged with to-be- 

cleaned m ateria l to b e cleanod . The material, consisting of textiles, was treated in athe first step 
tr e at e d under liquid cleaning conditions with azeotropic preparations at elevated temperatures. 
The azeotropic preparations and the pertinon t respective treatment temperatures are indicated in 
Table I above. The material was 4^pe4immCTsed inte- the he twarm azeotropic preparation during 
asita tewhile beiag moved . The bet warm azeotropic preparation was fed in a closed loop fi-om 
the drum of the cleaning device 12 through a filter device 16 and delivered to the ooporation 
compartmon t precipitation chamber 4. In the filter device 16^ predominantly inorganic fouling 
(salts) was deposited and alpo remove dp recipitated. which was drawn off . In the precipitation 
chamber 14 . prednmin antlv fat-con tain in p foul ing precipitated, which was likewise drawn off. 

[0065] The first treatment step was followed by a second treatment step , which was also 

carried out under liquid treatment conditions. Fresh azeotropic preparation (see Table I for the 
composition; in each oporationr un. the azeotropic preparation of the second treatment step was 
efead the same composition as that of the first step) was fe dsupphed to the drum of the cleaning 
device 12_at an elevated temperature. The material was delivere d supphed in a second closed loop 
fi-om the drum of the cleaning device 12 to the OBparation compartmon t precipitation chamber 4 
by way oM a a filter device 16. The separation of inorganic and organic substances were 
s e parat e dtook place in the same way as in the fust treatment step. 

[0066] The second treatment step was followed by a third treatment step^ in which the to- 

be-treated material to bo troatod w as treated with the vapor of the p articula r respective azeotropic 
preparation.^ fe eThis had the composition Csee Table B of which was that t ypical effor the 
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particular r espective azeotropic preparatio n (soo Tablo I) . After passing through the fee dsupply 
pump, the azeotropic preparation was converted mto the vapor phase in a distillation device. The 
vapor was brought into intimate contact with the to-be-treated m aterial to be treated in the drum 
of the cleaning device 12. Part of the vapor was condensed at the time of contact with the 
material. The liquid from the cleaning step followin g occun-mg after the condensation was 
removed firom the drum and, after passmg through the filter device 16 for separation of tho 
organic subotancos , was d e livoro d suuplied to the o e paration oompartmon t precipitatinn eh amber 4 
for separati on of tlie organic substances, where organic contammants were separated. The vapor^ 
which was not already condensed in the drum of the cleaning device 12^ was wtAdrawn off fi:om 
the drum, condensedr and (after optional filtration) dolivoro d supplied to the otorago r eservoir tank 
2 for fetuf efurther usage. 

[0067] After drawing off t he vapor of the azeotropic preparation had been romoi.fod, the 

drum was evacuated, for example atto 10"^ bar, and the remaining vapor was removo ddrawn off 
in the same way as described above. The be ^warm-t reated material released the water and the 
organic components of the azeotropic preparation in the vacuum, with tho result that tho 
materia l so that it was dry after 10 minutes of vacuum treatment. 

[0068] The to-be-treated material to bo troatod w as in much better condition thant such 

material that has been treated h ym the conventional moana w ay . Both inorganic and organic 
fouluig substances were entirely r emove d in their entirct\^ The material gave offhad no 
unpleasant odor and wao outotanding in an excellent appearance. It wao ouccooofLill y could be 
ironed and/o r pressed with good results . 

[0069] The third step (vapor treatment) is not absolutely n ecessaril y required after liquid 

cleaning; equally good results juGt ao good as those described above ea awere also bo obtamod 
wife^achieved withoiit the vapor treatment. It is claimed for tho invention that it is also 
possible according to the invention to completely or partially r eplace the steps of treatment of to- 
be-cleaned material to bo troatod, in whole or in part, b w ith liquid azeotropic preparation with 
steps of treatment with azeotropic preparation in vapor form. Equally good cleaning results were 
obtaine da chieved with this procedure as well. 

Example 2 
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[0070] Defectivelyjrinted circuit boards or templates fiFoduc e d in fr om the SMD- 

manufactur&ing were treated with a three-component mixture made o f water, 
dipropyleneglycohnono-n-propylether and/ or an amine compound and/o r an N-heterocyclic 
compound and/o r organic acids, such as is shown by way of example in Table H. The three- 
component mixtares . which were used as the active cleaning liquids^ conaiotod w ere composed of 
90 percent by W6igh tw t% water, £10 - y} percent by wBich t wt% dipropyleneglycobnono-n- 
propylether- and y porcont by woigh t wt% of one of the compounds listed in Table n. The 
€cleaning wap acoompliahBd-b y took place in the spray process. 



[0071] 



In order to i 



SMD adhesiT , '@a, tho The circuit boards efand templates^ 



respectively, were treate d with the liquid azeotropic preparations for removing SMD adhesive at 
the boiliug points t emperaturoo indicated in Table n with hquid azootropic proparations, tho 
treatment being accompanied by applicatio nu sage of ultrasound (ultrasound is not, however, 
absolutBly n ecessaril y required for obtainin g achieving good cleanmg results). The azeotropic 
preparations were in the form of a milky emulsion^ which became ahnost clear yr- toduring 
application of ultrasoun d was applied . All tracos A complete removal of the adhesives wem 
removed t ook placcv without the need for providing protective devices in the system, such as 
eee&for protecting against explosions. 

[0072] The cleaning results were considerably better than those obtained by apphcation 

e lwhen using conventional solvents such as butyl acetate or isopropanol. In addition, in the case 
of the latter two^ it io aboolutoly nocoooar/ to providoa protectio n of the system from- agamst 
explosions must necessarily be provided f or labor safot^^ r easons of workplace safety . 
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Claims 

1 . A tiroc e ss m ethod for cleaning artioleG objects, in wHich a vapor produced by heating 
an active cleaning liquid is brought into contact with articloo to bo cloono dt o-be-cleaned 
objects, characterized in that thoro io uood ao activo cloaning liquid an azeotropic preparation 
in the form of a mixture made of water and at least one additional component wfehaving 
molecules having w ith hydrophilic and lipophilic groups is used, wherein t he additional 
component(s) and the water formisg an azeotrope dimng at the phase transition liquid phase/- 
te-vapor phase -transition . 

2. A proc e gg as d e ocribod in m ethod according to Claim 1 comprising the steps in 

which; 

-_an azeotropic preparation is pr e parod f ormed- wi fe from water and at least one 
component wife having molecules havin gw ith hydrophiUc and lipophilic groupsT in a weight 
ratio (component(s) fea¥fflgwi& hydrophilic and lipophihc groups),: te-water of 0.05-99.95 to 
99.5-0.05; 

- _articlBa to be clsanod t he to-be-cleaned objects are brought at least once into contact 
with the azeotropic preparation and liquid azeotropic preparation is allowed to drain off. 
including m clusive of impurities from to-be-cleaned objects removed thereb y the lattor. is 
drained from tho articloo to bo oloanod ; 

-jresidues of the azeotropic preparation on and/o r in the articleo to b e cleanod t o-be- 
cleaned obiects are removed by evaporation; and 

-_the vapor of the azeofropic preparation is condensed and the azeotropic preparation 
recovered by condensation is used for a r e p e ated cleaning step once again . 

3. A proc e sD aa describod in m ethod according to Clarni 1 or Claim 2, wherein articlop 
to be cloano dt he to-be-cleaned obiects are brought at least once into contact with avapor of 
the azeotropic preparation and^ during the duration of the contact^ the vapor of the azeotropic 
preparation is allowed to condense on the articl e s to b e cloanod t o-be-cleaned objects . 

4. A proceGO as d e scribod i nm ethod according to one of Claims 1 to 3, wherein use io 
mad e ag acti^^ e claaning liquid -e^an azeotropic preparatio n is used as the activ e cleaninp; 
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iiguid in the form of a mixture made o f water and at least one additional component 
wifthaving molecules having w ith hydrophilic and lipophilic groups, wherein t he additional 
component(s) and the water fommg an azeotrope during at the phase transition feffl-liquid 
phase/-t6-vapor phase and the azeotrope boingi s an azeotrope wt fehaving an immiscibiUty 
gap at a temperature between 0 °C and the teinperature of the phase transition from liquid 
phase/4e-vapor phase und e r norma l at standard pressure, preferably an azeotrope wi fehaving 
an immiscibility gap at a temperature in the range from 20 °C and 110 °C under normalat 
standard pressure. 

5. A proc e ss as describod i m nethod according to one of claims 1 to 4, wherein use is 
mad e , in addition to water, ao additional componont of tho active cloaning 4iqtiftdr-an organic 
component of the general formula 

R^-[X]n-R^ 

is used, in addition to water, as a further component of the cleaning-active liquid. wherein:j a 

- and R^ each independently represents H; straight-chain or branched, saturated or 
unsaturated? Ci- to C12— alkyl groups, in which one or more nonadjacent -CH2- groups 
m^fcm be replaced by -0-; saturated or unsaturated cychc Ci- to Cg-aUcyl groups, ia which 
one or more nonadjacent -CH2- groups aaycan be replaced by -0-; hydroxy; Ci- to Cg- 
alkoxy; amino, in whioh w herein one or both hydrogen(s) maycan be replaced by Ci- to Cs- 
alkyl groups; and 

X represents -0-; -C(=0); -C(=0)-0-; -NH-, -NR^^; -N(-OH)-; straight-chain or 
branched)_-^-Ci- to Cs-} alkylene groups in which one or more nonadjacent -CH2- groups 
ffiaycan be replaced by -0-; and n represents integers 1, 2, 3, etc. 

6. A proo e oo ao d e scribod in m ethod according to one of Claims 1 to 5, wherein the 
mixture ratio of water and &e_additional component(s) e stabliohod i n the azeotropic 
preparation is more or looa substantiallv set at the ratio , which is present in the vapo r that 
resultsifig fefflby heating ©f^the liquid azeotropic preparation. 
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7. A procoGO ao dopcribod i nm ethod according to one of Claims 1 to 6, wherein tbef© 
added to the active cl e aning Hquid a t least one cleaning booster^^ which does not 

lontan e ouoly — e vaporato m dependentlv vaporize, and/or at least one corrosion 
^preventing additive is added, preferably at least one cleaning booster^ which does not 
t eindependentlv vaporizer and/or at least one corrosion 
HJreventing additive whicht hat4& distill[s)e4 with the azeotropic preparation. 

8. A proceao as deporibed i a method according to one of Claims 1 to 7, wherein an 
azeotropic preparation made of water and aaone organic component is used as the active 
cleaning liquid. 

9. A procoQD go doocribod in m ethod according to one of Clauns 1 to 8, wherein 

is used as activo cloaning liquid an azeotropic preparation made of water and aaone organic 
component is used i n relative amounts of (100 - x) percent by woigh twt% : x percent by 
weightwt%, wherein x is in the range 0 < x < 35, preferably m the range 3 < x < 25, and by 
^particularly preferablv in the range 4 < x < 15. 




nethod according to one of Clauns 1 to 7, wherein ■feese 
I azeotropic preparation made of water and two organic 
components is used as the active cleaning liquid, preferably an azeotropic preparation made 
of water, dipropyleneglycohnono-n-propylether and an additional organic component. 

11. A proc e ss as d e scribed in m etfaod accorduig to one of Clauns 1 to 10, wherein 
there is used as active cl e aning hquid an azeotropic preparatio n made of water, a glycol ether, 
preferably dipropyleneglycohnono-n- propylether, and an additional organic componentjs 
used as the active cleaning hquid in relative amounts of 90 percent by woifih twt% : (10 -y) 
porcont by woigh tw t% : v porcont b^ , ^ woigh t wt%. wherem y is m the range 0 < y < 5, 
preferably in the range 0 < y < 2. 
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